Bike-sharing services follow the model of the sharing economy. The continued usage of these services exerts significant influence upon the shared-bike market. This research applies the expectation-confirmation model to the continued usage of shared-bike services. The model is extended based on the characteristics of bike-sharing services and the behaviour of their users. Additionally, structural equation modeling is applied to show the feasibility of the extended model. The results show that the use of bike-sharing services not only has a positive effect on the users' perceptions of the service in terms of its practicality, but also improves their levels of satisfaction. The perceived usefulness of the service and a high level of satisfaction of the shared-bike users are proportional to their intention to continue to use the bike-sharing service. Their trust in the bike-sharing service also affects their continued usage intention. The users' continued usage intention of bike-sharing services and their corresponding behaviour are affected by their habits of using this service, while their perceived pleasure exerts no significant effect upon their level of satisfaction and continued usage intention.
INTRODUCTION
The shared-bikes model has developed from its original form of a means of transportation from the start point to the final destination (known as 'the last one kilometre') to regular campus cycling, short-distance cycling tours, and shopping, thus making the daily travelling of the public more convenient. Currently, shared-bikes can be seen everywhere in public space. The only thing users need to do before using them is to scan the QR code on the bikes with their mobile phones. They are rented hourly because of the consumption pattern of the people. Users can rent bikes according to their needs. The rapid development of bike-sharing services indicates that their commercial value and market potential are enormous. The consistent consumption of these services is an important index showing the value of the enterprises [1] . In light of the failure of several participating companies, it is the acceptance of users that determines the success of emerging companies.
Users are more willing to choose products that offer them high value. Knowing that people are in need of appropriate transportation for short-distance travel, bike-sharing companies aim to induce continued usage behaviour among their users. Currently, most of the research has focused on the development aspect of bike-sharing along with related social issues, ranging from the development of bike-sharing to the profitability of the industry [2] . Additionally, researchers have discussed the legal issues relevant to bike-sharing services, including the responsibility of bike-renting and the vandalisation of sharedbikes [3] [4] . However, little research has been conducted regarding the actual use of these services. As the sharing economy continues to grow, the continued use of shared-bikes ultimately decides the future of the bike-sharing industry. This article discusses the use of bike-sharing services. The continued usage behaviour and the level of satisfaction of shared-bike users are analyzed through an expectationconfirmation model (ECM) that has been extended according to the characteristics of bike-sharing services.
II. RESEARCH MODEL AND HYPOTHESIS

A. Continued usage and the ECM
The ECM is based on ECM of Oliver [5] and the technology acceptance model of Davis [6] . Oliver believes that the reason users re-use such services is the perceived convenience and their level of satisfaction [5] ; on the other hand, Bhattacherjee believes the gap between expectation and experience (namely, confirmation) is another factor influencing the user experience that would induce the re-use of the service [7] . Through the ECM, research can be conducted on each factor that affects the level of satisfaction and the perceived convenience, which in turn induce continued usage [8] . The theoretical ECM is shown in Figure 1 below. The model raises five hypotheses.
• H1: The confirmation of the users exerts a positive influence upon the perceived usefulness of the bikesharing service;
• H2: The users' perceived usefulness of the bike-sharing service exerts a positive influence upon their level of satisfaction;
• H3: The users' perceived usefulness of the bike-sharing service exerts a positive influence upon their continued usage intention;
• H4: The confirmation of the users exerts a positive influence upon their level of satisfaction;
• H5: The level of satisfaction of the users exerts a positive influence upon their continued usage intention. The ECM is the theory through which researchers study users' continued usage of social websites, instant messaging services, and so on. However, research into regular information technology systems differs from the research on the continued usage of bike-sharing services. The main characteristics of bike-sharing services are convenience and ubiquity. Therefore, in order to produce reliable research, the ECM needs to be extended according to the characteristics of bike-sharing services.
B. The continued usage of bike-sharing services and the ECM
Emerging during the internet era, shared-bikes bring a brand new experience and enjoyment for people. As a new service, users may be concerned about its safety, not only of the actual riding experience but also of their personal information. The convenience of bike-sharing for shortdistance travel helps users develop an unconscious behavioural tendency in terms of their continued usage. Therefore, this study has added four factors to the ECM: pleasure, trust, habit, and continued usage.
Perceived enjoyment was first used in information technology research, where it has been defined as the level of enjoyment experienced when certain products and services are consumed [10] . One of the expectations of bike-sharing is to get fun and enjoyment from it. Therefore, perceived enjoyment determines the satisfaction of shared-bike users. Additionally, the research of Heijden also shows that the perceived pleasure of the users directly influences the intention of continued usage.
Trust refers to the extent that users can use certain products or services without being concerned. It is a kind of cooperative relationship associating users and businesses. The reason users continue to use certain products is that they believe they are benefiting from this cooperation [11] . A high level of trust can facilitate effective communication between users and businesses, which makes it easier for businesses to pay attention to the users' experience [12] . Therefore, trust positively influences the continued usage of users.
Habit refers to a kind of behavioural dependence developed while users are using certain products or services [13] . When individuals take actions according to their habits, this behaviour relies little on the cognitive resolution for value evaluation and behavioural selection. The more rooted the habit is, the less cognitive resolution there is [14] . Therefore, when certain behaviours become habits, these habits reduce the influence of previously formed cognitive intentions upon the assessment and behavioural choices [15] . In the context of bike-sharing services, once users have developed the habit to use shared-bikes, their continued usage of bike-sharing services is no longer a result of decisions made according to cognitive reasoning. Instead, it is purely an unconscious behaviour, weakening the interconnection between continued usage intention and behaviour.
Continued usage behaviour refers to a behaviour of certain continued usage under the influence of intention of continued usage [16] . It comprises intentional behaviour and habitual behaviour. Continued usage intention can be used to analyse behaviour that is intentional; certain habitual user behaviour can be analysed as well [17] .
To sum up, the ECM needs to be extended, as shown in Figure 2 below, which raises the following additional hypotheses:
• H6: The perceived enjoyment of the users has a positive influence on their satisfaction;
• H7: The perceived enjoyment of the users has a positive influence on their continued usage intention;
• H8: The trust of the users has a positive influence on their continued usage intention;
• H9: The continued usage intention of the users has a positive influence on their continued usage behaviour;
• H10: The habits of the users adjust the relationship between their continued usage intention and their continued usage behaviour. 
III. DESIGN OF THE QUESTIONNAIRE AND DATA COLLECTION
A. Variable measurement and the design of the questionnaire
This study referred to relevant research in China and other countries for the selection of variables. Once the variables were selected, the questionnaire was designed. Firstly, 30 university students were randomly selected for the primary survey. The questionnaire was modified according to the results of this survey. The Likert scale was used, and each question has five different answers. Each variable confirms detailed survey questions and their origins as shown in Table Ⅰ . 
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THE SPECIFIC QUESTIONS FOR ASSESSMENT AND THEIR REFERENCES
Variable Choice Reference
Perceived Usefulness(PU) PU1: I feel it is easy to find a shared-bike I want. PU2: I feel I can reach my destination sooner with shared-bikes.
PU3: Shared-bikes can improve my life and productivity. PU4: In general, bike-sharing is very convenient for me.
[5] [8] Confirmation(C) C1: The user experience of shared-bikes is better than I expected.
C2: The quality of service of bike-sharing is higher than I expected. C3: In general, bike-sharing service meets my needs. [9] Perceived enjoyment(PE) PE1: Bike-sharing can give my life joy. PE2: The experience of using shared-bikes is pleasant. PE3: Participating in bike-sharing service related activities makes me happy. [10] Satisfaction(S) S1: I am satisfied with the bike-sharing service I had. S2: I think it is a wise choice for me to use a bike-sharing service.
S3: In general, it is convenient to use shared-bikes.
[5] [8] Trust(T) T1: I feel I can use shared-bikes with no concern. T2: The platform of bike-sharing service is trustworthy.
T3: The payment of bike-sharing is very reliable. T4: I feel bike-sharing companies would pay attention to the interests of their users. [11] [12] Continued usage intention(CI) CI1: I intend to continue using shared-bikes. CI2: For the rest of my life, I would use shared-bikes. CI3: If I could go back in time, I would use shared-bikes again. [7] Habit(HAB) HAB1: Using a bike-sharing service platform is something that happens without deliberate organisation.
HAB2: When I want to go out, I naturally opt for shared-bikes. HAB3: I am used to travelling with shared-bikes. [13] [14] [15] Continued Usage (CU) CU1: In the future, I will continue to use shared-bikes. CU2: In the future, I will use shared-bikes as often or even more often as I have done.
CU3: I am willing to recommend bike-sharing services to my friends and relatives.
[16] [17] B. Data collection This study obtained data mainly through an online questionnaire ("Wenjuanxing"), but data were also collected by handing out questionnaires in person. Two hundred and seventy-three online questionnaires were collected and 100 were collected in person. Certain questionnaires were excluded, such as those from people who had not used a bike-sharing service (48) and ones that did not provide usable answered. In total, there were 303 valid questionnaires, and the key information about these participants is shown in Table Ⅱ . 
IV. EMPIRICAL TEST AND ANALYSIS OF RESULTS
A. Reliability and validity of the questionnaire
The reliability includes internal part and external part. The article uses its internal consistency to conduct tests, and the value of Cronbach's α is used to measure the final result. The validity analysis not only analyses convergence validity, but it also analyses discriminant validity. Convergence validity is mainly used to measure the indexes of the theory. The differentiation of the validity refers to the questions being logical. Firstly, factor analysis was performed with the IBM SPSS® software, and the KMO value was calculated. The KMO value and external factors are positively correlated. In this study, KMO = 0.922, and the Bartlett test is significant and different from 0, indicating that this model conforms to the requirements of factor analysis. Based on Table Ⅲ , the values of Cronbach's α in this study are all equal to or above 0.7, indicating that the reliability of each question meets the basic requirement. The reliability of the variables in this study are all above 0.7, and the square value of Average Variance Extracted (AVE) value is also higher than 0.5, indicating a relatively high validity of the research. Comparing the square value of AVE and its corresponding index, the discriminant validity of the scale can be measured. As shown in Table Ⅳ below, the square values of the factor AVE (the bold numbers) are all bigger than the indexes of the factors, indicating that the discrimination validity of this scale is relatively better. modeling is a recent analytical methodology and is now the main approach to analysing multivariate data. It serves to test target research models and hypothetical overall fit. It is a combination of different types of analytical methodologies, and different models can be formulated, estimated, and tested [18] . Analyses using structural equation models can not only analyse perceived enjoyment, trust, and so on, but they can also substitute other analytical methods. In this study, the target model was analysed with structural equation modeling in the Amos software. The model fit test results are shown in Table Ⅴ below. The data show that this target research model conforms to the standard fit indicator. More specifically, the researched shared-bike user continued usage behaviour is compatible. With the routine index between each variable and the P value, the causal path can be evaluated. If the P value is smaller than 0.05, the hypothesis is valid; if the P value is higher than 0.05, the hypothesis is invalid. Path analysis and test results are shown in Table Ⅵ below. According to the test results, all the hypotheses 234578 are supported except H6. The confirmation has a significant influence upon the perceived usefulness of the service, which proves H1; perceived usefulness and confirmation have a significant influence upon satisfaction, which proves H2 and H4; perceived usefulness, user satisfaction, and trust have a positive influence upon the continued usage intention of the users, proving H9. However, perceived enjoyment was not significantly influenced by user satisfaction, which leaves H6 unproved.
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2) Regulation effect analysis:
The Amos software was used to determine if habit affects the relationship between the continued usage intention and the behaviour of shared-bike users, and the results are shown in Tables Ⅶ and Ⅷ. The figures show that (1) before adding habit, the path index of the continued usage intention and behaviour of shared-bike users was 0.747, and after adding habit, the path index was 0.528; and (2) the interaction term of habit and continued usage intention of bike-sharing services is proportional to the continued usage behaviour of bike-sharing services, and its path index is 0.324. This indicates that the continued usage intention of bike-sharing services is proportional to its corresponding behaviour. The habit of shared-bike users affects their continued usage intention and behaviour. 3) Analysis of results and discussion: Firstly, this model has relatively better compatibility according to its path index and P value. Additionally, all but one of the hypotheses mentioned in this article are valid and meaningful. The perceived usefulness, satisfaction, perceived enjoyment, and trust of shared-bike users are decisive when it comes to continued usage intention. The maximum value of the path index for the satisfaction and continued usage intention of the users is 0.357, and it is significant at the level of 0.001. This indicates that the satisfaction of users exerts a significant influence upon their continued usage intention. This conclusion
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conforms to the statement in the ECM that satisfaction drives continued usage intention.
Secondly, this study found that confirmation and perceived usefulness exert a significant influence on the satisfaction of the users. The maximum value of the path index of the experience gap is 0.510, and it is significant at the level of 0.001, which indicates that the key factor that affects the satisfaction of shared-bike users is their experience gap. This conforms to statements in the ECM that show that confirmation is the main factor that affects satisfaction. This study also found that perceived enjoyment does not affect the satisfaction of the users significantly. Perceived enjoyment may be affected by perceived usefulness and confirmation. This is because the pleasure of the users would diminish if the perceived usefulness and the level of confirmation were reduced; for example, if the users report issues such as "It is hard to find shared-bikes", "It does not make my life easier", and "The quality of the service is poor compared to what I expected". This, in turn, brings about low perceived enjoyment, which is why perceived enjoyment does not significantly affect the satisfaction of the users.
Thirdly, when the P value is below 0.001, the trust of shared-bike users in the bike-sharing service exerts a significant influence upon their continued usage. In terms of the use of the shared-bikes, the trust of the users in the platform affects the continued usage of the users to a great extent. The trust of users is reflected in the attention paid by the platforms to the interest of the users. The bike-sharing market attempts to win the trust of the users by providing better services. This is exactly what many enterprises have been doing in recent years. The effect of trust is magnified to a certain extent.
Fourthly, the continued usage intention and behaviour of the users are different, but habit serves to adjust the balance of the two. As market competition increases, many enterprises take advantage of users' habit of using shared-bikes in order to keep their customers, making the use of bike-sharing service commonplace.
This study has raised several suggestions for bike-sharing service providers: a) Shared-bike companies pay more attention to the experience gap than they do to other factors, which affects the satisfaction of the users. This requires bike-sharing service providers to be user-oriented, which means they have to care about user experience and improve the quality of their service. In turn, the experience gap can be improved along with the continued usage intention. b) Because satisfaction is one of the most critical factors affecting continued usage, bike-sharing service providers are supposed to use different marketing strategies to keep their old customers than they use to attract new users. Useful functions should be repeatedly made known to new users, while how to use the bike-sharing service effectively should be made known to current users in order to maximise confirmation and satisfaction. c) In order to win the trust of the users, bike-sharing service providers have to spend more time communicating with their users when they optimise their platform, which will boost the trust the users have in them. d) How to retain shared-bike users is also important. If users develop a reliance upon the bike-sharing service, riding shared-bikes becomes their habit. Companies can encourage users to continue to use bike-sharing services, increase their frequency of riding shared-bikes, and develop their habit of using shared-bikes by issuing coupons, riding stickers, and other promotions.
Companies can also establish a credit accumulation system through which the reasonable use of the bike-sharing service can be rewarded. The credits they receive in the system can be redeemed into days when they can use the bikes free of charge. The continued usage intention of the users can be improved to a certain extent through a discount system.
V. CONCLUSION
Taking bike-sharing services as its research object, this study analyzed the continued usage behaviour of shared-bike users by introducing an extended ECM based on the characteristics of bike-sharing services. The methodology of structural equation modeling was used to examine the hypotheses. The results indicate that the extended ECM can effectively explain the continued usage behaviour of sharedbike users. Several suggestions were provided regarding how bike-sharing service providers can improve the continued usage intention and behaviour of their users.
This research has achieved certain goals, but various aspects need to be improved to overcome restrictive conditions. Firstly, the target age group of this research was 18-to 25-yearolds, mostly university students. Further research should include more age groups in order to assure the randomness of the sample selection. Secondly, this study selected eight factors influencing the continued usage of shared-bike users in general, but the factors affecting the continued usage of users are very complicated. Further research should include more variables to complete the model. Moreover, the process of conducting the survey and questionnaire of users from different regions, of different genders, from different age groups, and with different levels of income could be improved. 
